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The input data banks contain values,for the R&M parameters of avionics hardware configurations, i.c.;-\
maintenance action rate, maintenance task event time, task event probability of occurrence, manpower required for
each task, skill level requirements, and support equipment (SE) required for.each task. The R&M model employs a

- figure of merit concept to aggregate the values for these R&M parameters to

produce manhour and SE requirement

‘estimates. These are point estimates; however, they cah be used to

mbsysw;n, or line repluceable unit ( LRU) busis, and (b) identify “high drivers” or problem areas in terms 'of resource

tequirements. In addition, the R&M model can be used to conduct se

(a) make comparisons on a total system, |

nsitivity and trade-off analyses in terms of

resource requirements after it has identified high driver items. It can perturb cormbinations/of R&M parasieters fo
determine sensitivities. Thus, alternatives for achieving a reduction in Tesource requjrer:;rnts can be assessed by
selectively altering input data and observing the model’s outputs indicating the resultant changes in resource
requirements. ' ( .

¢

This document is intended to guide the user of the R&M model. It describes the featiires of the model, its
logical operations, its input data requirements, and its output reports. It also provides a program listing, instructions
or preparing input data, and guidance for interpreting and using output reports.
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: promote tr ff analyses early in the design process when cost

»

-  SUMMARY * o

Thxs report is Volume &of AFHRL-TR-78-2 which describes
a reliability and maintainability (R&M) model developed to facilitate |
the performance of design vs. cost trade-offs within the systems *.*
acqmsxtmn process. The model can provide t¥mely visibility to rela-’
tionships between system design and support requxrements and a means
of using them to avoid unnecessarily high system eperatmn and mainte-
nance cost. Stand:-alone operation permits the user to assess potentlal
1mpacts of .design reliability factors on system support factors and

“‘operational availability, However, the R&M model was also desxgned-

to function a$ part of a modeling system. which inclides a training re-
quirements analysis model and a system cost model., Joint operation

' ‘provides the capability of translaﬁing the design impact assessments

into eéstimates of the consequent cost of system opération and mainte-

: _nance and, ultlmately, that of performing design v, . cost trade- -offs.

4

The R&M model operatés m gon;unctmn with a computerized
data bank dontaining historical reliability and maintenance data:
gathered from operational #ystems. This data is made relevant'to .
new systems by factoring the historical data on the basis of system/
subsystem comparability analyses. Inputs to the R&M model include:
the frequency of maintenanc &actmns by subsystem and line replace-
able unit (LRU) for both aircraft and support equipment (SE); and
data concernmg the task events within each maintenance action such
as type, probablhty of occurrencé, time to co plete, manpower
type and skill reqmrements. and SE requiremegnts. The model uses
these inputs to Compute the manhour resources, SE, and spares

consumed, by task event, to satisfy the maintenance requirements

of each subsystem and its LLRUSs for both flight line and shop actlons
QOutputs are chsplayed in matrix format,

Capable of extremely rapid operation, the R&M model affords
the-user a powerful tool for answering @ multitude of "what if"
questions concerning the implications of system design on support
requxrements Its speed facilitates'iterative application and should .
avoidance actions are most effective. This operational speed stems
from the fact that, unlike simrulation models sometimes used in this
type of analyszs ‘the R&M model does not attempt to account for peak
logds, saturations, queues, or other nonlinear constrairts that exist
in the actual maintenange environment. Rather, it is an average
value model which uses estimates of maintenance task and equipment
R&M factor values to 5ompute the average expected values for {

~
. 1 ‘.
{ N | ‘ ()‘
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resource requiréments. Additionally, a figure of merit concept is
employed to aggregate the detailed data outputs and generate )
structured data products which allow comparisons to be made and -
high resource consumers to be 4dentified on either an LRU, sub- .
System, or system basis. An example of such a figure of x merit is
‘maintenance manhours per 1000 fhght hours,
5 .k
. | "Apart from its ability to facxhtate sensxthty apd trade-off
N analyses,, the R&M model can aid the user in determining the most
acceptable means of avoiding undesirable potential impacts which it
h S identified. By. comparing alternatlve cause and result sxtuatxéms,
trade~off analyses can be emplay n a more investigative manner,
- This entails an iterative model agp cation to determine the ‘
differential effects on. projected $u port resource requirements B
obtaihable by chang*mgcombmatxons of R&M parameters. An
example of 'such a trade-off might e the cost to achieve an
increased subsystem reliability versus that to obtain a reduced y
o flight line troubleshooting time. The user can determi {& the varioug
| combinations of reliabjlity idprovement and reducec flight line
tmubleshoatmg time tao achieve a specified reductioryin support
resource requirements for that subsystem. These values would be
s inputted to training and cost portions of the modeling system to
s assist in evaluatmg alternatives on a total cost of ownership basns

-

/

—a

T ;f‘zhe initial apphcatmn of the R&M model is directed at the
A deterﬁ?rhatmn of the potent).al impacts of the digital avionics mfor-
mation systw on system support personnel requirements
: and life cycle cost. Resultg will be contained in a later technical’
report within the series of which this is a member. The model is,
however, applicable in the develgpment of almost any new system

as well as the evaluatmn of exist g systems

-

This volume provides a complete gtude to the opération of
the R&M inodel in the stand alane mode. It describes the- features
and,structure of theemodel, its Input data requirements, its loglcal ) 8
operations, and its output reports. It provides instructions and the
format for preparmg ‘input data and for selecting output options.
Sample output reports are also provided for each option that can be
selected. A listing and descmptmn of potential error messages are
Lycluded in the appendix, as well as a listing of the computer program.

7
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--.. 'DIGITAL.AVIONIGS INFORMATION SYSTEM,(DA®K): . .
RELLABILIT‘Y AND MAINTAINA.B&LITY MODEL USERS GUIDE

~

- «
-

o The reh.bl.hty 1, in. conJ\s,g/

Yion with a cost modeY and a. tra ing model, make up a a'life’ cycle '
. cobt- unp,act model (LCCIM) The R&M model is an analyncal type
-batch process model that computes unique outputs based on asgiven ¢

-~ .

‘set.of values for R&M input vafiables. These inputs pertaln to B

avionics subsystems and theirf/line replaceable units (LRU). The
principal data input elements/cons:.st Qf\dverage times to complete *
maintenance task events, the assocjated probabilities of - occurrence

Other RA&M inputs include the typé of task event; the number, type,
d skill level of each*mang_ower specialty needed to'peerform the {
task event\, and the support equipment reered . 2
The t.omputed outputs of this model are expec/;ted values"
sinee they are based on average input valués rather than on p@k
demands, or other constramtsu. such as quemng or the ponhneamues
inherent in a "'real world” type of simulation model. These outputs, .
are principally measures of the gaintenance manhour resource re-
" quirements which’ may b be expected to result under a given set of~ -~
‘conditions. These conditions are determme&by system varidbles such '_
as equipment (;onfxguratmn&, equipmentdesign, and/or the System

" of those events, and the’ fre‘quency of the equipment maintenance, #'. ( )
\

. Support maintenance concept. The particular% of These coaditugns are

.made available to the model in terms of the R&M mﬁut vamabies

previously descr;bed " . . . * .
' Main Feattres ’ R ‘ ' R

- . - . - e
- The R&M ‘model is avaxlable in Fortran IV language fop poth
" the Honeywell H-6000 and Control Data Corporatxon CDC-6600
Cyber 74 computers,. It is charactemzed by the~following: A

-

[ Unlmuted flexiblhty in the representatmn of the avionics
_ equipment structure

e Similarly struCtured output reports "for all output
paragetets .

. . ® Selection for analysis of a smgle subsystem, all sub-

' . systems, or a categorical group of subsystems

e.. Autbmatic output of short summary reports, optxonal

output of complete reports,-- '

.

. .
) . M -
0 ~
. bl . b
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| ’inpntp to the ' LCCIM cost model and training medel."Howevegr, in a .
. stand-alone operati .. this model provides a meams ‘for analyzin

General. bescription . . :

' &
.

S . The primary purpese of the R&M model, is. to provide data ‘

tke R&M impact armus avionics design and support concept
paramet&‘s It employs a figure of merit (FOM)- coricept to - . )
aggregate the data and then to make comparisons of resourtes N

required on a total System, subsystem, or LRU bas;s and to idegtify

‘impact of maintenance on opérationala

"high drivers' or,problem areas of high resource requlrements

FOM analyses within the model may dddress, for example, mainte-

nince manhours per 1000 flight hours (measutres maintenance man-

hour r‘esource requiremexﬁts)'and‘ servmvaﬂabiﬁt-_}: (measures the
ilability)., The basic para- Sy

meters used to calculate the F'OMs for each subsystem, broken out

e

\for' each shop and flight line mamtenance task event, ‘are:

’-.__ﬂ;ght hou'xts between maintenance actions,

o By makmg reasonable Jarlatmns in any of the fbregomg input

a

' ° Probablhty of occurrence
e Average time to complete the eve.nt
% Axr F@e specialty,and skill level

Support equipment .
i ’

'.»‘

The maintenance ac'tion rate far each subsystem is input as mean

. A . -
2 : : . ) .

“

'parameters, the model can be used to note the effect-on the various

" Alternatives for *h;evmg reduction in the resoirces required can

outputs In this way, .the R&M model cdn be used t¢ conduct -
sensitivity and trade-off analyses. Thus, after high driver items are
identified nmerms of respurce requirements, cédmbinations. o‘f R&M
parameters can be perturbed to determine the systém sensitivities,

thus be xdentxfxid 3 g

Data &m‘cture | | ) ——)

*

-

"The data repr"eﬂnted in the R&M model are st‘ructured in”
matru form permzttmg all outplits to be displayed in similar fashion.
The data elements in each row .of an. ocutput report convey information.

; {such as mean time to repair (MTTR)) for each maintenance task

event léading to a particular outcome that resulfs from a mamte-
nance qctmn. The columns ¢onvey the same information for a
selected maintgnance task event. :



T . A maintenance action &s defined as any 'subsysgfem mal-

' functiongdiat results in a series of maintenance task &vents., These f
events aé those principal tasks necessary to restore the subsystem
to’operational readiness and to accomplish any necessary rapaxrs of

removed L HU&. I‘he mamten;am,e task events consist of one’or more ‘
intenance’ functidus or major tasks*(e. g.4 adjust, align, calibrate,
froublgshoot, mSpebt operate, remove/install, repair, service, .
tc.). Each flight line _maintenance task event and each shop mainte-

‘Aance task event are¢ defined in Ap endix A under FL IGIL‘F LINE
TASKS and SHOP TASKS, respec{l%gb If further explan&txon of the

N

;o ~ © - 1, MODEL LOGIC
This section describes the computer program used to
implement the R&M model. It will provide the analyst with an in-
depth view of the workings of ‘the program. |

af

Model Input .o e o T

. 'Initially, data are read inte computer storage from the R&M
‘data base files., Detailed descriptions for each input ‘data element
contained on the récords that constitute the base files are included

in Appendix A. These data filés ar'e part of an integrated data bank,
Verification of the input data for aacuzacy or completeness can only
-be made by a comparison of the input data with its raw data source.
tfowever, the program is capable of generatmg certain error
messages, Appendix I provides a list of them. Other data problems
will result in an irmmediate halt of the program, usually following a
miessage from .the computer system. The input card which caused
this type of problem will normally be the last one displayed on the
computer pr‘mtau :

-

cW(Caleulations .

' /
The main body of the R&M model generates two matrices

pius an additional matrix for eack Air Force. specialty code (AVSCY
* of interest. A support equipngent (SE) maintenance requirements
matrix is also generated.  These matrices represent the followmg:‘

® MTTR - mean time to repair for each shop and flight line
maintenange event is defined and calculated as follows)
the probability of occurrence of the task event, given that

»




~

T

there xs a fallure, multxphed by the maintenance event
“task tune. It 'should be noted that the maintenance évent

N\ - task time used as the input for'this computation is the

actual average time it takes to accomplish the event
. based oni historical data; 1.e., the input is the mean
~ time to repair per task event without ccnsniermg t.he
pmbabihty of occurrence.
¢ MMH - maintenance manhours for each shep and flight
~ line task event. This'is calculated as MTTR multlphed
_ by the total number of AFSCs required for the évent.
‘e, SE maintenance ~ for each shop test station,a matrixis
Bet up to give values for the MTTR, MMH, MMH/1000
FH,. and MTTR/1000 FH consumed in test drawer and test
station repmr for each LRU tested. The ready fime of the
test;station per 1000 operatmg bours of test time is a.lso '

calculated.in the model.
e For each AFSC designated for analysis, another matrix

o is set up that displays the MMH /1000 FH consumed for
each LRU and subsystem that is maintained. These ©
values: are then multiplied by a constant cost factor to
show the manhour cost per 1000 flight hours.

~-

. ‘ . .
Once the single task event/single outcome elgments of each matrix
have been computed, the program totals across maintenance events
(columns) and outco&is (rows) to complete the matrix. These

" matrices are intermediate products wmch are the basis fcr a semes

of user selected output cptzcms LI

The flight line inherent availabxhty (A) of each subsystem is
also’ calculated within the modél’ by dividing the mean flight hours

- between maintenance actions (MFHBMA) by the total of the MFHBMA
and the flight line MTTR. This calculation can also be represented as:

1

A T T MTTRIPMA)

¢, ‘ ’ _ 1 ' .
where.bA'A = mMFHBMA |

or the probability of a ma‘ir‘xt‘enance action (PMA) per ﬁight hout.

The sgfgvice flight line avaiiebility for the avionics system'(i's
then calculsfed within the model-as the product of all of the inhereni
subsystem availabilities. .

'\ L]
i@
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- | Model Output S i

€ N g
F‘;\ ~ o Subsystem inherent fhght line ava1lab111ty is a mandatory.
- eutput. as is the listing of tre input data files which precedes it. All -
other outputs are user selected as described in Section IV, '

Except for the l\/@"TR and MMH matmcesﬁmelud.mg the

MMH /1000 FH required for user selected AFSCs), the remainder of -
the output is -calculated when selected To display the MTTR as per-
cent of total, each matrix element is -divided by one one-hundredth of
the total MTTR for that subsystem. MMH as a percent of total is
computed in the same manner, MMH per 1000 flight hours (FH) is
calculated by dividing each.matrix element by one one-thousandth of
the MFHBMA. Maintenance jndex (defined as the MTTR per 1000 FH)
is each element of the MT’I‘R matrix divided by one one-thousandth of
the MFHBMA also. :

-

Mostout n be summed over a group of subsystems for
examination lat a higher aggregation.

Prdgram F \ wA,thf‘t

\

The basic flow of executmn of the R&M model is shown in
- Figure 1, . ’

13
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'II. EXAMPLE RUN

Subsequent sections describe the input forms and output
reports of the model. To facilitate this description, an example run,
has been constructed and is used to illustrate the ways in which the
data are input to the model and results dxs;:layeﬁ on outpuit reports.

. ~

The ex‘ample run consists of an avionics system contammg
sjx subsysystems and 14 LRUs. The arrangement of these items in
the equipment hierarchy structure for the system is shown in
Figure 2. Daghed line boxes represent eqmpment not represented in
the exaniple run. :

All of the input data for the example run'are given in the

‘sample imgut data in the next section. The sample data are generally

similar to the typé of data prepared for operational use of the’ model
N
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IV.r) INPUT FORMATS
A) TN
. Data File Formats — | Y
7 o . The operation of the R&M model requires that a variety of

special input cards be prepared which precisely describe the equip-
" ment being-analyzed and its, logistics support system. There are 13

record card formats. h contains a particular category of data.

A detailed descmptmnmhe input data elements contained in each

field of the individiial record elrds is included in Appendix A.

¢

..‘%" co

‘ The input record card formats, each of which is identified .
‘by a two-character code in columns 1 and 2,-are described on the
following pages. Tables which immediately follow the card type
descriptions provide a listing of the data elements contained on each -
card along with their field format. Each of the tables is preceded by
a figure illustrating the input data cards necessary for execution of

-

the-example run. , ~
e Two cards must {recede the input deck. The firgt card h
contains the data base title. The second card must contajn the

provided on the second card preceding the input detk..) Each dard

type must have at least ‘one card for every subsystem/LRU that is

input -in the cross reference file.. The present program allows a

number of cards for subsystems and LRUs of 40,and 120 respec-
| tlvely

- Al

b
-
e




Card Type CR - Cross Reference File

The first card type designates the equipment hiérafchy
structure.. This structure is illustrated in Figure 2. .The data used
in this cross reference file is allocated to two cards noted as a -1
or -2 m column 12, the card«sequence column. The second card is -
a continuation of the first and, when used, contains specific
additional information. : :

& .

CR card fiumbexg 1 nges;t?eqmpment Ldentlfxcatlon (ID)
number, LRU weight in pounds] rk unit code (WUC), quantity
per-aircraft (QPA), and the name of the subsystem' or-LRU. The
subsystem CR card also gives the number of LRUS it contains,
whereas the LRU CR card gives the number of SRUs that the LRU
contains. ,Card number 2 contains the LRU national stock numb
(NSN), the AN/nomenclature of the subsystem and LRU, apd the
- manufacturer's part number for the subsystem and LRU. Thére

ust be a #1 card for each subsystem and for each LRU, but a #3
card is not<mandatory. As pertinent data required by the #2 card
“ are available, they can be used to ‘provide additional identification

or reference information. Each card group begins with a subsystem .,

card and is followed by the cards éescmbing the LRUS which belong
to it. The.formats for CR c_ards 1 and 2 are shown in ’Iables la and
~ 1b, respectively, and arg, further described m Appehqxx A,

-
4

A printout of the cards used for the example run are shown
in*Figure 3, The 06 in columns 1 and 2 of the second card is the
"number of subsystems.'' Note that the same card format is used
for both éubsystems and LRUs.

\ -
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CR
CR
CR
CR

" CR
CR

CR
CR
CR
CR

- CR

CR

. CR

CR
CR
CR

CR
* CR

CR

‘CR

CR
CR

CR

CR

~CR

CR
CR
CR
CR
CR
CR

- CR

CR
CR

AC310
AC310

- AC311,
-AC311
AC312

AC320
AC320
KC321
AC321
AC322

AC323

AC323
AC330
AC330
AC331
AC331
AC332
AC332
AC333
AC333

AC334

AN110
AN111
AN120
AN120
ANI21
AN121
AN122
AN130
AN130
AN131
AN131

AN132

AN132

i1

-2
-1

‘—2

-1
-1
-2
-1
~2
-1
-1
-
-1

-2,

nJ

u .0

RELTABILITY AND MAINTAiNAéILITY MODEL

63510

63150 -

63511 -
63511
63515
63400
63400
63AA0
63AA0
63AEQ

63AL0
63ALO

63B00O
63B00
63BA0
63BA0O

0 63BBO

63BBO
63

co
71ADO
71B00
71800
7 1BAO
71BAO
71BBO
-71€00
71C00
71CAQ
71CA

71CCO

~n

1\

1 CONVERTER/RECEIVER

1
1

Q?RECEIVER/TRANSMITTER

1
1

1

DATA LINK

MOUNT & ANTENNA
UHF RADIO- SET

5821-00-134-6239

DIPLEXER

AN/ASW-_25

CV-2230A/ASW-25

AN/ARC~;51BX
(UHF)-

" RT-T42B/ARC-51BX

STANDING WAVE RATIO INDICATOR.
'5821-00-978-7867
AUTOMATIC DIRECTION-FINDING SET - UHF

RELAY AMPLIFIER

5826-00-059-2726

ANTENNA

5826-00~849-0055

RECEIVER

ID-1003/ARC
AN/ARA- 50.
AM-362M/ARA-50~

AS-909/ARA-d8

5821-00-999-4590-MA R‘1286/ARR 69

MOUNT

HEADING MODE SYSTEM

RATE GYRO TRANSMITTER.

TACAN SET

AN/ARN- 52

RECEIVER/TRANSMITTER (TACAN)
5826-00-883-0914

ANTENNA SWITCH

-

RT-893/ARN-52

INSTRUMENT LANDING SYSTEM

AN/ARN- 58A

RADIO MARKER. BEACON & GLIDESLOPE REC

5826-00-226-6030
ANTENNA~ -~ ‘

~ .

R-B44A/ARN-584
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. . . ' . ‘\\
) s . : Table 1a
- " Field Format.of Data Elements Cross Reference Fils — Card No, 1
T ¢ . |
,Column  Title : . Length - Type* Justification® * Mmt
1-2 Card Type - CR - 2 A F -
3 Blank 1 - - —
4 Aircraft System 1 A . F -
5 Masjor System 1 A F -
6 Functional Group . ' 1 A F -
7 -- Organizational Function 1 N F - N
8 Subsystem 4 1 N F -
g Line Replaceable Unit (LRU) 1 X F -
10 " Shop Repiacssble Unit (SRU) 1 N F -
RE Dash 1 X F -
12 Card Sequence — 1, 1’ N F -
13 Blank ‘ . 1, - - -
14 98 LRU Waight—in Ibs (col. 17 is & decimal) 5 N R 1
19 Blank © 1 - - -
20 - 24  Work Upit Code 5 X F -
25 " Blank , : ! - - -
26 - 27 Quantity per Aircraft (QPA) 2 N R -
28 Biank - N 1 - - -
29 - 68 Equipment Name ° 40 LA L -
80 - 74 Blank 6 - - -
76 - 76 No. of LRUs in the Subsystsm 2 N R -
or SRUs per LRU ‘ o~
77 - 80 Blank 4 - - -
*A = alphs, N = numeric, X = alpha/numeric : Cow
. . **F = fixed, R = right, L = left/ _ : I




. .
o = ' an @
N ‘ R
- R -~ . .
. , .
» Toble T6° .
‘ Cross Refsrence Fie — Card No. 2 '
. Column  Title R Length '+ Type® Jumification*® |
- - - X ) ’
1-2 Cad Type CR ‘ 2 A-. - F
3  Blank & 1 - -
i 4 - Aircraft Systsm - 1 A ¥ oo
5 " Major System’ 4 , . “ 1 " A F .
- 6 Funcﬂond Group .oee ' 1 . A F
7 Omniutiuml Function  ° 1 s N F
8 +* Subsystem - _ ~ 1 N o F
N R 9. = Lige Replacesble Unit 1 N~ F
. 10 Shop Rtphcnhh Unit, 1 “ N. F
N 15 Dash ) . 1.~ X F
12 -_cms-qmn«~z 1 N F -
13 - 19  Blank 7. - -
20 - 24  Work Unit-Codle - : 5 X F
% Blank 1 -~ . -
26-- 27. Dual Coqmzm Codo 2 X . F
28 . Matsrial Contrnl Code 1 ~X. F
2 . Dmh T o 1 X " F
30 - 33, Federal Supplz Classification (NSN) 4 N F
34 .Dash - : 1 X F
: 35 - 36 .Country Cods (NSN)- - 2 N F
‘ 37 Blank 1 - -
) 38, 40  Federal Itam ID No, (NSN) 3 " N - F
, 4 Dash T X ° F
42 - 46 Federal' 1tam ID No cont, (NSN) 4 N F
: 48 Dash (only whan suffix is added) 1 X  F ’
w. - 4748 Special Material ID Code (NSN Suﬁix) ‘2 A F
. 49 Blank , ry0 - —
' \ 60 - 62t AN/ ‘ 3 X R
63 - 56 AN/No. Al Code 3 A F
. - 56 Dash _g@ r\/l 1 X F
57 - 69 AN/No. Numeric Cods 3 N R
80 - 61  AN/No. Alpha Suffix Codc 2 A L
. 62 - 64 Blank | ~ -
"85 - 80 -Manufscturers Stock Number 16 N R
‘ < *A = alpha, N = numeric, X = aipha/numeric
*e¢F = fixed, R = right, L = left -

T for LRU part number left justify from column 50

-
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Card Type SF - Support Equipment - Flight Line File -

_ The flight line suppo'rt eq‘izi ent cards (SF) identify for the
.. . motel what special Support equipmen is:needed on the flight line to
- %erform each maintenance task event. One or more Sk cards must”
~ be supplied for each subsystem, in the format Specxfxed in Table 2
and further described in Appendix A.
These cards may be in any order, but placing them in the
same order as the CR cards is recommended for mozxe efficient pro—ﬂ
_gram,operation and for ease of editing. If more ‘than one item qf
support ecLuxpment is required for any fhght line task event(s) for a
. particular subsystem, an addxtxonal card s ug€d, identifying the
.‘f,,:"addxtxondl support eqmpment in the, same field of the second card.
Columns 1-11 of the ‘two cards should be the same, with column 12
set at’ "2” for the second card and."3" for a thidd. Only the first card
of the group requires an-entry in Colu.mns 56-57, which conveys the )
. total cards for the equipment, Iﬁheg;,e is only one card, a zero or'a
.one ar a blank may be used. The current ver§ion of the pmgram
- allows a maximum of three pieces of support equipment per painte-

~ ' nance event, ’Fhe cards usqd for the example run are listed in
IPigdre 4. | _ | .- j
. - » ?
- .-ID# AL T CND Y R \k M VR . VM " ‘
~ " . ™ 4 - : >

, SF AC310 -1 D60, D60 D6Q D6O DEO ' D60 DED
SF AC320 -1 D60 D60 D60 D60 560 D60 DO
S8F AC330 -1 D60 D60 D60 DEO D6O° D6Q D6
.+ SF AN110 -1 D60 D@ D60 D60 D6EO D60 D6D "
e SF AN120 -1 D60 D60 D60 D6O® D6&O D60 D6O

SF AMI30 -1 D60 D60 D60 D60 D60 D60 D6O &
) - ‘:“ ‘ .

, Figure 4, Printout of SF cards for the exarmple run

i ' o~
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¢ . ‘
o . Table 2 _
L - ) S _
, : o _Support Equipment — Flight Line File
. , Decimai
Pblumn' Tithe o . ' - Length ' Typc Tﬂﬁm Phclmmt
1.2 Type. — SF ' 2 A -
T3 ;:% 1 - -
4 Airciaft: Systam 1, A F v -
- Major System : 1 A F —
6 Functionsl Group - ' 1 A " F -
. 7 Operationsl Function ' « 1 N F -
8 Subsystem .- I N F ~
‘ S 9 Line Replscesble Unit . 1 xd F ~
- 10 Shop Replaceable Unit 1 N __F -
" Dash | 1 X @F -
12, Card Sequence t 1 N F -
. 13 Blank | | R - - -
14 - 18 (A) Set Up Support Equipment (SE) 5 N .Y L 41
19 . Blank 1 - - -
20 ' 24 (T) Troubleshooting SE - 5 L -4
r 25 . Blank : r 1 - - -
28 - 30 {C) Cannot' Duplicate Discrepancy SE 5 N L -
- 31. _ Blnk | 1 - - -
- ~32. 38 (R) SE to Remove & Replace (R&R) 5 ‘N L ~ -
37 Blank o 1 - - -
. ..7 38-42 (M) On Aircraft (A/C) Maint, SE 5 N L -
© 43 °  Blank 1 - - .-
44 . 48 (VR) R&R Verification SE. 5. N, L -
. 40 Blak S - - _
50 - 54 (VM) On A/C Maint. Verif. SE 5 N 'L -
56 Blank © .~ g 1 - T -
.+ 88 - 67  Maximum Np..of SE Par T-sk 2 N R ~
58 - 80 Blank : . 23 ~ - "
. : . " .
. 'A. = alpha, N = numeric, X = alpha/numeric ’
**F = fixed, R.= right, L = left \
[ 4
S X

23
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Card Type LF - Air Force Specialty - Flight Line File

Tk’{e flight line ‘Air Force specialty (LF) cards idenﬁfy the
' manpower by specialty type and skill level that is needed to
accomplish each maintenance task event, One or more LF cards
must be supplied for each subsystem and should be organized in
the same order as she CR cards for more efficient program
" operation and ease of editing. The current version of the program
_ allows assigning up to five Air Force specialty codes (AFSCs) per
" task event per equipment. Table 3, giyes the card format which is
further described in Appendix A. The cards for the example Tun y
are listed in Figure 5. o ' :

s 0 v
"‘ - o . ‘\

~ ‘ o

q
"

/ v i-" N s ‘k’_{ ._.t"\ "'”"-fy"“;f\ll;i‘_&jh

-~ .ID# ) A T CND R - M VR VM

LF AC3%0 -1 43171 32833 32853 32833 32853 32853; 32853
LF  AC310 -2 42153 . - 32833 32833
CF 40320 -1 43171 32833 32853 32833 32853 32853 32853

% LF. AC320. -2 42153 32833 ' 32833
LF AC330 -1 43171 32833 32853 32833 32853 32853 32853
LF  AC330 -2 42153 32833 , 3283 ¥ 32833 32833
LF AN110 -1 43171 32831 32851 32831 32851 32851 32851
LF AN110 -2 42153 32831 - %32831 .
LF AN120 -1 43171 32831 32851 32831 32851 32851 32851
LF  AN120 -2 42153 32831 32831
UE- AN130 -1 43181 32831 32851 32831 32851 32851 52851
" LF  AN130 -2 42153 32831 32831 32831 32831

¢ .
Figure 5. Printout of LF cards for the example run | ¢

*
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CardSoqumcc . .

 (C) Cannot Duplicate Discrepancy AFSC |
R} AFSC to Remove & Repiace (R&R)

(M) On Aircraft (A/C) Maint. AFSC

2
1
1
1
1
1
1
1
1
1
1
1
5

' Blank . - 1 - - -

5 -
1
5
1
5
1
5
1
6
1
5
‘Blank  © 1
2

S 5

€

" Yabis 3

- B ~

Air Fom Specisity — Flight Line "File

Q | . Decimal
Titie : Length Typc Justification®** Placement

Card Type — LF . ' | o
| - '
Blank® s

>

F - -

Major System o
Functional ‘Group

Opsrational Function

Line Replacesble Unit

Shop Replacsable Unit

oun

f

Z X 2 X2 2» >p >
'n-n-n-nm-;l-n"ri:-n
|

Blank g

Y .
{A) AFSC to Set Lip Support Equipment

{T) Troubleshooting AFSC .
Blank - . .

Blank

Blank

|5 -

Blank R
(VB) R&R Verification AFSC

Blank | |

(VM) On A/C Maint. Varif. AFSC

4
-
|

Meaximum No. of AFSCs Per Task

Blank A, ' | 23 - )\_ -

L J
"Aw ﬂphn N = numeric, X = sipha/numeric -
*SF = fixed, R-rigm L= jeft

P

G \ {

14
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Card Type LS - Air Force Specialty < Shop File

The shop Air Force specialty (LS) cards, like the flight line
LF cards,- identify the manpower needed to perform the associated
shop'tasks. One or more LS cards must be supplied for each LRU
accounted far-by the CR cards. These cards may be in any order,
but placing them in the same order as the CR cards is recommended
for more efficient program operation and for ease of editing. The )
format is found in Table 4 and is further described in Appendix A.
A printout of the cards used for the %ample run are..iisted in $ "' )

. Figure 6.
o ‘ N
ID# . W K o N ' D ‘TS #
a8 , * . T
LS AC311 =1 32850 32850 32850 3265A 3265A 2
LS AC3t1Y =2 32830 A , 32638 3263A
LS AC312 -1 32850 32850 , ) 2
LS AC312 -2 32830 s ‘
. LS AC321 -1 | 32850 32850 32850 .3265A 3265A 2
LS AC321 =2 32830 : 32634 3263A
LS AC322 -1 32850 ¢ 32850 ~ 3265A 3265A ,2
LS AC322 -2 ‘ ‘ 32638 32634 .
LS AC323 -1 © 32850 - 32850 32658 32654 2
LS AC323 -2 . : 32634 3263A
LS AC331 -1 32850 32850 SN 3265A 3265A 2
LS AC331--2 2830 . 3263A 3263A
LS AC332 -1 850 . 132850 32658 3265A 2
LS AC332 -2 . 32830 ) 3263A 3263A
LS AC333 -1 32850 32850 - 32654 326584 2
LS AC333 -2 32830 32634 3263A
~ LS _  AC334 -1 32850 32850 2
Y AC334 -2 32830 |
LS ANH11 =1° ( 32651, . 3265B 3265B 2
LS AN111 =2 3263B 3265B
LS AN121 -1 . 32850 32850 32850 3265A 326584 2
Lst aN121 -2 32830 - 3263A 3263A
~ LS AN122 -1 . g 32850 3265A 3265A 2
| LS "AN122 =2 , 32634 3263A
LS AN131 -1 32850 32850 32850 3265A 3265A 2
LS AN131 -2 ™ 32830 : - 3263A 3263A
LS ®N132 -1 .

32850 1

Figufe 6. Printout of L.S cards for the example run
-
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0 O N O & W e

‘ .
L )
- 0

12

1

N

L4

; ) . -
Title - , ‘ | Length

Card Type - LS 2

Blank 1

" Alrcraft System 1
Functional Group 1

Organizational Function 1

Subsystam 1

} Line Replaceable Unit 1
Shop " Replaceable Unit -1

Dash ‘ PR |

Card Sequence | 1

Blank 7

(W) Banch Check & Repeir AFSC . 5

Blank _ , o t
(K) Bench Check & CND AFSC 5

Blank” . ' X 1

5

3

&

(N} &$. Check & NRTS AFSC
Blank § - 1

(D) Thet Drawer Repair AFSC.
Blank | ’

{TS) Tnt*Sution, Repair AFSC
Blank ' :
Maximum No. of AFSCs Per Task
Biank 17

. :;‘ ¢ N } . !

*A - sipha, N = Q_p/pmnric, X = alpha/numeric

*¢F = fixed, R = right, L = Ieft

N - -0

™ /

) e L Table &
" ‘ . Air Force Specisi ty ~ Shop File

>

1

Zx2z>»>»0>

*

e

‘({'o‘.

F

M M M M M O TM TM | n

N\

Type® . Justification®* Placement e
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~ ~ =’ . Card Type TS - Task Time - Shop:File
| T B N - — . . .
The shop task time. (TS) cards'provide the model with the ..
averﬁé time per worker that it takes to accomplish the associated
taskyfrent. For each LRU, one card of type TS is required to input

the shop task event times. These cards,may be in any order, but
| placing them in the same order as the CR cards is recommended ,
for more efficient program operation and, Jor ease of editing. The : .
card format is found in Table 5 and is further described in |
Appendix A. The cards used for the example run are listed in
Figure 7. The time is input in tenths of an hour; e. g., 50 equals - ' .
5. 0 hours. | ' |

~

-

- N - \ . o . .
f . . *
- . s . -
M
. . .
. .o > .
4
“ .
* . ¢
- ~
+ . .
. .
'
.

ID# - W K = N» . o 15
TS AC311 a1 St 28 14 14T 12 50
TS AC312 -1 25 10 h o
- TS -ACR21 -1 . 50 14 13 ' SA2 50
TS AC322 -1 : 08 10 - 12 50
TS AC323 -1 59 07 T 12 50
TS AC331 -1 ) 31 28 . 12 50
TS AC332 -1 45 S 35 : 12 50
TS AC333 -1 25 £y 12 50
TS AC334 -1 15 06 :
TS AN111 -1 . 08 12 50
TS AN127 -1 , 33 11 20 o 12 " 50
TS AN122 -1 ~ , 05 12 50
. TS AN131 -1 R B 07 7 -, 12 50
TS AN132 -1 02

s }
Figure 7. -Printout of the TS cards for the')example run -

-




Tabla §

Task Time — Shop File o . | )

. . -
L5

L | | " Decimal
.. Column  Title S Length Type* Justification*® Placemant

. ¢

-2 cr;d T'ypa‘- TS
Wupo; Systam
Major System

- Functional Group
Operational Function

\’ Subsystem ,
Line Replacesble Unit
. ‘Shop Replacesbie Unit v
Dash '
. Card Sequence
.19 Blank '
: o ,
- 24 (W) Banch Check & Repair Time
Blank .
- 30 (K) Bench Check & CND Time
Blank - - -
36 (N} Banch Check & NRTS Time
- 49 Blank ~
54  (TD) Test Drawsr Repair Time
" Blank .
(Ts) ‘Test Station Repair Time
Bisnk : .

+

A - F -

N

d A .‘
C.O O NS W -
<

“4
)
2 X 2 X 2 2 > » >

M M M MTT M M M M
I

-
»n

»

2 |
I
- 1

Bm‘—lmag‘f-am-um-q.q.a.a-‘.aa_.a.a..-ﬂm
2
x}':u
|

k]

B2 B YUYl

2 2

*A = alphs, N = numeric, X = slpha/numeric -
*°F = fixed, R = right, L = laft )

29
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~ Gard Type T§ - Task Time - Flight Line File
o p g

The flight lm\e task time (TF) cards. like the TS cards,
provide the average time, subsystem, to accomplish the flight
line maintenance task evenis. One card must be provided for each
‘subsystem and orgaRized in the same orde; as the CR cards for
efficient program operation and ease of editing. The card format
is provided in Table 6 and further described in Appendxx A. The
cards used for the example run are listed in Figure 8.

£

ID#¢- A T CND - R M VR VM

TF -AC310 -1 02 05 20 .15 26 01 01
TF AC320 -1 02 02 - 08 14 11 05 05
TF AC330 -1 02  10- 10 10 06 05 05
. TF- AN110 -1 02 10 16  15. 14 09y 09
A 4 TF_ AN120"-1 02 05 18 10 08 05 02
IF AN130 -1 02 02 27 10~ 10 Ok 02

L R |
Figure 8. - Printout of TF cards for example run

30




Vo o " Table 6
o 1 o | Task Time — Flight Line File

. .
L) .

~ Column  Title - , \ " Type* Justification®* Placsinent

.

¥

-2 Card Type — TF -
Blank
Aircraft System )
Mi.ior System .
Furictional Group |
Operational Function
SuhMm .

., Line Replaceable Unit
Shop Repiacesble Unit .
Dash . -,

Card Sequence
Blank - . - |

- 18 * (A) Time to Set Up Support Equip;nént

Bk

- 24 (T) Troublashooting Time

Blank "o . .

(C} Cannot Duplicate Discrepancy Time

Blank N

-3 (R) Time to Remove & R:p&l;& (R&R)

" Blank - |

- 42 (M) On Alrcraft (A/C) Maint. Time

Bisnk

(VR) R&R Varification Time

Blank
54 (VM) On A/C Maintenance Verif, Time

- 80 Blank ' )

A E -

-t ad et M)
N\
|
i
I

b 3

-

D 0 N O N s W -

A

-l wh
L T -]

-d
r
L= MK Z X 22 P> D P

T T T NMTITMom
}

-t
7L

- Ul e T wd ] e N o ed D wh md o ed b
<
p o}
=3

|

FEE2LBYBEYNB 22
5

gm-am—am
I
]
|

*A = alpha,’ N = numeric, X = sipha/numuric
**F = fixed, R = righ'{ L = feft
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Card Type PF - Probability - Flight Line File -

The flight line probability (PF) carids provide the probability ‘

. of occurrence of each flight linefmaintenance task event. One card NG

of type PF is required for each Subsystém. They may be in any

order, but placing them in the same order as the CR cards is
- recommended for more efficient prograry operation and for ease

of editing, The card format is provided in Table 7 and further

described in Appendix A. A printout of the cards used in the -

example run are shown in FFigure 9.

3

v‘. : - Vd

ID# AT CND R, M VR VR .
“PF AC310 -1 10000 -8800 1200 5280 3520 5280 3520
PF AC320 -1 10000 “8700 1300 7569 1131 7569 1131
PF  AC330 -1 10000 9300 .0700 2790 6510 2790 6510
PF AN110 -1 10000 8600 1400 6280 2320 6280 2320
PF AN120 -1 10000 9600 0400 8256 1344 8236 1344
PF . ANI30r -1-10000 9200 08Q0 6624 2576 6624 2576

-

J". .‘ K .

" Figure 9. Printout of the PF cards for the example run

[
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Tabie 7
P Probability. — Flight Line File S

- o F 3N
/_r\ Column  Title Length Type® Justification** Placament

/

»N

- Card Type — PF 7 A F R
Blank’ |
Aircraft System
Major System
Functional Group’
Operational Function
Subsystsm
Line Repiacssble Unit
Shop Replaceable Unit
Dash I
Cmd“Soquonec ' ’ .
Blank . '
14 - 18 Pp — Set Up Support Equipment ‘
. Blank. o f _—
- 24 Py — Troubleshoot
Blank . _
Pc — Cannot Duplicate Discrepancy
Blank
- 36 PR — Remove & Repiace (R&R)
Blank '
- 42  Pp — On Aircraft (A/C) Maintsnafice
Blank ‘
- 48 PVR — R&R Verification
Blank - '
PVt — On A/C Maintenance Verification »
 Blank ' B 26 - -
. . . o -
A= ﬂpha, N = nul;uric, X = alphg/numeric « . . ?"’“
**F = fixed, R = right, L = left ' ' |

1
|
i

mmq‘mm_aw-a

-
©

-h
—lh
“- MM A MTATTMTTMTT
|

Z X Z X Z+2 > P> >

-~
- -l
TN

-t
w

4
mhy
w
N e ) wd wd ed md ed wd ed md ed ok wd A

-

=
4
e
Y
’

[
1
|

U RB2RRE
8
P4
s
P -

[

‘m—lm-{m—\‘m-—am'.a»
P
X
F -

REEREH
gy

33




for each LRU, preferably in th
simplifylediting and mgke prog

‘Card Type PS - Probability - Shop I'ile

The shop probability (PS) cards, like the PF cards, provide
the probability of occurrence of each majntenance {ask event per- |
formed on each LRU received in the shop. One card must be provided

ame order as the CR cards to
m operation more efficient, The

card format is listed in Table 8 and further described it Appendix A.
A printout of the cards used in the example run are shown in

 Iigure 10,

ID# .
PS AT3TT -1
PS - AC312 -1~
PS AC321 =1,
PS AC322 -1
‘PSS  AC323 -1
PSS AC33Y, =17
PSS AC332 -1
PS  AC333 -1}
PS AC334 -1
PS. AN1T11 -1
P3  AN121 -1
PS AN122 -1
PS AN131 =1
PS

- AN132 =1

6

- ™0880

6790

0076

0052

0272

0216
0623

ou43.

7228
5503

K

N

0423 1971
0880 -
0295 0295
.. 0009
- 0052
0189
~OU38
0166
0443
Sy 6280
0318 0397
/0313
0842 0129
0150

*z

 Is

0317*'

1993
0020
0016.
0125
0124

0213

1319

2145
0059 -
1748

Figure 10, Printout of the PS cards used for the example run

»

¢
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0188

0168
0003
0002
0105
0017
0018

0115
0181
0008

0148
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A
P ) ’ ‘
! Table 8 ‘ .
o o | P Probability — Shop File .

Columit - Title | Length Type* Justification®* Placement,.

1-2 Card Type —~ PS - 2 A F -

3 Blank < 1 . - h

4 Aircraft Sysm’% 1 A F L

5 " Major Systain 1 A " F -

7 6 Functional Group " 1 A F -

7 Organizational Function 1 N F -

8 Subsystem _ 1 N F -

9 Line Replaceable Unit 1 X F -

10 Shop Raplaceable Unit R N, F -

17 Dash 1 X *s F ~

12 Card Sequence 1\ N F _

13.19 Blank _ 7 - = -

20 - 24 Py — Bench Check & Repair 5 N R 4

25 Blank P 1 - - -

n 26 - 30 Py — Bench Check & RTOK 5 N R 4

31 Blank : 1 - - -

32 - 36 Py — Bench Check & NRTS 5 N R 4

37 . 48  Biank N 13 - _ ~

B0 - 54 Prp' — Test Drawer Repsir 5 N R ’ 4

58 é!mk : . . 1 - - . -

! 56 - 60 Pyg ~— Test Station Repair 5 N R 4

61 - 80 Blank ) 20 - - <

*A = glpha, N = numeric, X - sipha/numeric
% **F = fixed, R = right, L = loft |
) |
- :
N ' ¥ .

A1

} 35
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. ’Cérd Type SS - Sugpdrt Eq{iipment - Shcm_Fu'e - '

The shop sypport eqmpment (SS) cards identify for the model

: ,wh;eh test station(s) and what drawer number within the station will o

‘‘‘‘‘‘‘

cards used for the example run are shown in. Fxgure 11.

S§ ANI32 -1 | 031

.o . ’
s //I } ) . . .
0 . s
+ t

' ggyed to test each LRU received by the shop for maintenance. The

ard can also be used to-list test equipment that would be used to
maintain “the test station. The current maximum number of test
stations per LRU that the model Wwill recognize is two. When a
second station is necessary, the ‘data are assigned to a secénd card
with a -2 séquence At least one card rhust be assigned to each LRU,
preferably in the same order as the CR cards for more efficient
program operation and to simplifyediting..”The format is Provxded
,in‘Table 9 and further described in Appqndxx A. A printout of the

a . -

' L I
ST - s g
o' ~ID# SLaW K N TD# w15 4!
SS AC311 =1 gs DIS DTS 012 DTS . 1
‘8S AC312 -1° | . 013 L & 0
'SS AC321 -1« CNITM. CNITM CNITM 014 CNITM 1
SS “AC322 -1 ' CNITM CNITM 015 CNITM 1
. SS. AC323 -1 7 CNITM . CNITM 016 CNITM 1
SS AC337 -1 CNITM CNITM D17 .- CNITM 1
"S§ AC332 -1 7 CNITM - CNITMY018 CNTTM 1

SS  AC333 a1 wCNITM CNITM 019 - CNITM i
S AC334 -1 - ., S 020 0
SS ANTIT =1 . . CMPTS 027 CMPTS R
SS. AN121 -1 °  CNITM CNITM CNITM 028 - CNITM 1
SS’ ANT22 -1  CNITM 029 CNLTM 1
_SS UAN131 <1 ', CNITM CNITM CNITM 030 _CNITM 1
0

R
. , . .
‘e -, - [ ] .. -

. Figure 11. Printout of'SS cards for the example run -
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' ! . ¢ . 7 o \
' . o . ‘ ‘ . ) )
. v Table 9 o N ; ‘
Support Equipment (SE) — Shop File o o . |
. Column - Title ' ‘tength  Type® ﬂv’ Placament.
S ‘a P - -, - )
¢ 1.2  Cuil Type — S5 2 A F B
.3 Blank " 1 - - -
.4 Aircraft Systam | ‘ 1 ‘A, FoN - ’
§ . Major System - 1 ‘A F - -
6 Functionsl Group 1 A Fo. -
7 Operational Function 1 N F R
8 stam ' 1 N F -
9 yﬂqﬂw Unit 1 X F -
' .10 . Shop Repisceable Unit . 2 N F = -
S ¥ Dmsh o 1 X F -
N 12 Card Sequence | 1 N F - .
13- 19 Blank | 7 -~ - -
" 20 - 24 (W) SE to Bench Check & Repair 5 X L -
o .._Jas © Blank B 1 - - -
' %-30 (K)SEto Bench Check 8 CND ' 5 X Ty -
31 ¢ Bk ' R T
2 - 38 (N)SE'mFmdaCluck&NRTs, 5 X L =
a7 Blank b 1 - A -
38 - 40  Pest Drawer Number . 3 N /\ — )
T 4n- 48 Blank - 9 - - -
50 - 54 (TD) SE Test Stmon Under Repeir § X L -
. 86 Blank - | 1 - - ‘-
%6 - 60 - (TS) SE to Check Out Test Station 5 X L -
.61 Blank S 1 - ~ - -
62 - 83  Maximum No. of SE Per Task 2 . N R -
66-80 ‘Blak - . Y A - - -
‘ : “A = sipha, N = numeric, X = alpha/numeric . r/ .
*SF.= fixed, R = right, L = feft " |
o . '
“ ) . , -
, BT “
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Card Type Mi - Reliability | Mean Values - thht Line File

The flight line r‘ehabxhty mean value (MP) cards conta—rn’fhe

: qxean flight hours between maintenance actions (MFHEMA) for each-

subsystem. An "H" factor showing the raftid of flight line LRU

. removals to shop receipts is also provided. The H factor values are -

in Appendxx}A far this card t)ape

input as an additive value greater than unity, and.the program adds

a one to this value. A further explananon of the H factor is p’?‘ovxded

]

-

Thef® must be one MF card for every subsystem. They may
be in any order, but placing them in the same order as the CR cards

is recommgnded for more efficient program operation and for ease

of editing. The férmat is found in Table 10 and further descrxbediﬁ
Appendix A. A printout of the cards used for the example Tun are

“*shown in Figure 12. (Note: The example shows zero filled ""H"

’

- <factor'" values, but the program does not require this data entry )

Al

ol

»

ID# MFHBMA H.FACTOR

MF  AC310 -1 -404.6 0.0000 ¥
MF AC320 -1  62.9 0.0000 '
. MF AC330 -1 328.1 0.0000 //
MF AN110 <1 1031.9 0.0000 ,
. MF  AN120 -1 62.9 0,0000 . ~
MF  AN130 -1 232.9 0.0000

*

F'Lgﬁire 12. Printout of the MF cards used for the example run

Ca ’ )
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U , ; i ) \ ’
—_— e ' /
o \ Table 10 , .
. . . I s
1 O Relisbility Mean Values — Flight Line File °
. L : \
.~ Column  Titie e - g ?Qa: dustification®* Placement
-2 _Card Type — MF X 2 AN Fooo. -
. 3 Blank 1 .3 - -—
4 «  Alrcraft System 1 A F -
5 Msjor Systam 1 A F -
6  “Functionsl Group 1 A F -
- 7 Operational Function , 1 N F -
8 Subsystem ‘. N < . N F -
9  +/ Line Replaceable Unit 1 X F -
- 10. . Shop Replaceable Unit 1 N - _F g
. 1 Duh - . 1 . X F -
‘ 12 Cartt Seqence N 1 N F -
13 Blank . o - - -
718 .19 Mean Flight Hours Between Maintsnance 6 N R 1
o, ) Agiom by subdystem (column 18 is s . o
< degimall - . : . - f
. Blank” R , - -~ _ —
21 - 26 H factor {column 22 is a decimal) 6 \‘\ N\( F 1
'27 - 80 Blank | ' s - - -
- o | . - ) X
*A = aipha, N = r;unﬁfic, X = sipha/numaric ’ > - 0
) " ®%F = fixed, R = right, L = leéft
S ; 5’ -' ' N
, -
' i
39
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~ . ) AVSC Cards - Air Force Specialty Code Definition

All A¥SCs which were input in either an ""L.8" or "LF'' input
card must be defined here. The first card contains the number of
AFSCs punched on the remaining cards, Each succeeding card may
contain up to six AFSCs and the respective manhour rates. The .
ASCs may be put in any order, and that ordering will be maintained .
in the AFSC output. If no manhour rate is input, $1 per hour will be k
used. The format is provided in Table 11. A printout of the cards
used tor the esample run are sbown in F xgure 13a,

-

016 o S |

N 32251 32231 32651 32631 - 32652

| 32632 32850 - 32830 32851 32831
32853 32833 LOY5 1 40431 42153
43171 ‘ « , ‘

Figure ],'f%aj Printout of AFSC definitibn cards for examplé run

/

SE Cards - Support Eduipment Definition

o+

All support equipments which were input in either an "SF'" o
"'SS" input card must be defined here., . The first card contains the
number of Sh punched on the remaining\c rds. Each succeeding
. card cont&ms up to 13 SEs. They may be%u! in any order, and that
-ordering will be, maintained in the SE output. The format is provided
in Table 12, A grintout of the cdrds used for the example run are
shown in }igure 13b. '

: E I N b} »

06
MWTS. ARFTS CNITM DTS . ICTM 'CMPTS ¢

Figure 13b] I’ﬁ‘mtou‘ of Sk definition cards for the example run

‘ -
[} L3

; 4.
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R 'L
9
a
- ‘,‘gf: - ' N i
e Tabiy 11
AFSC Definition .
AN - .
. ' | . . : Decimal
_ Cdumnl Title . ' -«Length Type* Jmiﬁm‘i‘on{" Placement
-8 _ . {first card) ' '
IR 1:-3  Number of AFSCs e " 3 N R -
. {succeeding cards) _ ,- ;
1-5 AFSC ‘ ‘. 5 N L -
\.11  AFSC manhour cost G N R 2
- 13-17 AFSC - - 5 N L -
18 - 23 AFSC manhour cost | 6 NN R 2
.2 -28° AFSC . o 5 N L -
30 - 35 AFSC manhour cost 6 N R 2
. 37 - 41 AFSC § C N L -
42 - 47 AFSC manhour cost 6. N RN 2
49 - 53 AFSC 5 N Lol
- 54 - 58 AFSC.manhour cost | 6 N R . 2
61 - 86~ AFSC - . 5 N L bl
86 - 71 AFSC Moug cost ; 6 “N " 2
72 - 80  Blank | 9 - - -
. *A = slpha, N = numeric, x = alpha/numeric
**F = fixed, R = right, L = left .
| . d
. | g0 -
a1 "




N
% T
~ 7))
Table 12
Support Equipment Definition
Co.
. . . ’ )
. Column Tith . Length
/) o (first card) |
1-2  Number of SEs . 2
| - |
' _ {succesding cards) ) \
I 1-s SE . | 5
7-11 SE . §
13- 17 " SE 5
\ -
19 - 23 SE 5
. 26-29 . SE 5 ;
CONL .
\\\‘ 31 = 35 SE . 5
. 31-4 SE 4 5 :
43 -47 .SE ' - * B
4 - 53 SE ‘ ) § ‘
' 86 -59 SE | . 5
., 81-8 SE B 5
67 -71 . SE o : 5
73-77 SE 5
- 80  Blwnk 3
*A = slphs, N = numeric, X = sipha/numeric
**F = fixed, R = right, L~ left 4
. - ? .
1 E:\' ,
‘.‘ ‘ L 4
A
i 4 \
v - N : ’ 42
' \———‘

Type* Jt;lﬁﬁcation"
\ T
\.
N R
X - L .
X Loy
X Lo
X L
X v
X L
X L
X L
X L
X L
X L
X L
« -

Dacimal
Placement

{



«

Option Card Formats . ‘ L

| Program option cards immediately follow the data file cards
of the R&M input deck. These cards are used to generate optional
outputs of the model as described below. | ' '

t . ‘4 - .

~
i)

_a% - AFSCs and SEs of Interest .

This option specifies how many Air Force ‘épec_ialty code

. (AFSC) and support equipment (SE) reports are to be output and then

. defines them. The first card contains‘the count and the succeeding
cards the AFSC or SE identifications. The format is provided in
Table 13. If no AFSC or SE output is desired, a zero is entered in
the first card and successive cards are omitted. To reduce the input -

' requirements, the words ALLAF or ALLSE Jmay be used in place- of
the'AFSC or SE identifications to invoke output forall the AFSCs or
all of the SEs. P

. . \ ‘ %\h‘l'“;' i
A separate output report will be generated for each AFSC- .+

designated. Each report displays, for every subsystem requiring
that AFSC, the MMH/1000'FH required for tite total shop task events
per LRU, the total flight line task events, and the tota] for the sub-
system. An example output matrix is shown in Figure 18. A columrd
of the matrix records the cost/1000 FH for each of these MMH /1000
FH outputs obtained by ’inultiplying by the cost per MMH for that
AFSC. . )

A separate output report of maintenance requirements will
be generated for each SE designated. An example output matrix is
shown in Figure 17. Each of these reports will provide values for
(1) the Test Drawer Repair (TD REP) representing the in-shop
repair of the test station drawer (or combination of test’ equipment)
that is needed to test the LRU being checked, (2) the Test Station
Repair (TS REP) representing the in-shop repair of the entire test
station that is needed to test the LRU being checked and. (3) their

total, These TD REP, TS REP, and tom&g\?es’are provided for
each of the individual LRUs  tested on the particular test station
and each is given in terms of MTTR, MMH, MMH/1000 F(‘H. and
MTTR/1000 FH. . | ‘

*

-
ne,

e



l - - ‘ 7.
- . { :
S\ >
, [N
b
s . ( Taey1s .
" - o AFSC and SE Clption Cads = -
' | : - Decimal
Column  Titie s : ) Length Type® Justification®* Placement
{first card)’ . o
13  Number of AFSCs and, SEs requagted ' 3 . N -« R R
(succesding cards) . . : . :
1. 5. B . ’ ‘_5 ] - X, L ..? —_
7-1 5 X L -
‘9 - 23 B ) q‘ 5 x L _
o ®-2 | ' 5 X L -
31-35 " AFSC mnu‘ffa_g\g\ 5 XL L -
. 37-4 SE idantification, or - 5 X , L -
H e _ ~ . - . . .
43 - 47 ALLAF ‘or ALLSE 5 X L -
49 - 53 e ' . 5 X -
. ‘ s * * - ’ . Sy _:'A, ‘ N
B5 - 58 B ::g:;*; . ‘ 5 o : = - L —
- 61 - 65 W LY 5 X Wl L -
§ ;‘ : " ° :’:,
677 . .5 X' L ~
N < | T B X ‘L ~
\78 - 807 ‘ ¥ - g -
A AP .. 3 ,
o . ey . |
. ‘ - d *A = dpﬁa, N = numeric, X = alpbha/numeric )
SN ) 3] L AL ﬁxod, R = riqht, L = fef-;‘ . ;
. ) ;
" \ 4 ¢ )
N |
.’ . *,“‘f ' N
2} *
. L)
/
¥ !
- < 4

vy




\ t .
, Subsystem, Data Options

Thetfcllawmg 13 option cards may occur in an_y number (or
may be omitted) and in any ordef, with duplications if desired. They
serve to call up optional output reports as described below. If none
are mclud.ed, no optional r'eports will be output, In every case, the
subsystem name, or portion thereof, is punched in columins 1-7 and
the option number (right-justified) in columns 9-10.

L | | ' -
Option # Title - : - I_)esc_riptio'n
01 MTTR B¥ TASK PER LRU - displays mean time to repair

for each LRU within thé subsystem designated. If the sub-
system field is 1€éft blank and only the dption number is
specified, one report will be generated for ‘each. subs;ystem .
and its LRUs,.

02 MTTR AS % OF TOTAL - same as 01 except the values dis-

played are percentages of the total subbybtem MTTR. in’v
/ the percentages are displayed, | »‘ﬁf,u
03 MMH BY TASK PER LRU - displays mam‘tenﬂnce manhours

for each LRU within the subsygtem designated. If the sub~
system field is left blank and only the option mmber is
~specified, one r'eport will be generated for eaeh Subsystem
‘and-its LRUs. L

04 MMH AS % OF TOTAL - same as 03 except the values dis-
played.are percentages of the total sahsvstem MM, Only
the percentages are displayed. '

05 MMH PER 1000 FH - displays maintenance i mwcmrs per
thousand flight hours reports for each LRU within the sub-
system designated. If the subsystem field is left blank and
only theoption number is specified, oné report will be
generated for each subsystem and its LLRUs,

06 MAINT INDEX x 1000 - displays the equipment maintain-
ability index defined as MTTR per 1000 flight hours obtained
from the equation (MTTR x 1000)/MFHRBMA. If the sub-

- system field is left blank, one report will be ge nerated for
each subsystem and zts LRUs.

HSr
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_Options 07ﬁough 12 are sunﬁar( ;o optmns 01 through o6, Y
respectively, with the foN\wmg two exceptxons which apply to each
option: : Vo

-

a‘ - a) AOnly the bottom hne total is gwen for each report rathe:*

¢

than itemizing by LRU - -
b) . Rather than each report representing outcomes of main-
tenance actions for a single subsystem, each gan be
stxpulated ‘to represent a summatmw;\(mrrge;)e::ral b—.
systems as selected by the portion of the subsyst ID
‘ number punched in columns 1-7.. ' -
These exceptions can be neted in the example run, whereby,

"AC3'" w3s used as the operatmnal function group ID for options 07
through 12. All subsystems begmmng with "AC3'" are then used in

‘the sum&atmn. Any nurmnber 'of charaeters may be used as the portion

of the sybsystem ID. This makes possible the selettion of outputs for
any hi€rarchical grouping of subsystems desxred This relationship
nﬁlﬁ number to hxerarcmcal order of the equxpment is illustrated in

" Figure 2.
)
- Option # Title ‘ - - Description
13~ MTTR for All Subsystem# and MMH for.All Subsystems -

this option requires no entry in the subsystem field '
(columns 1-7) and produces two reports summmg the
MTTR and MMH fer all subsystems

~ Figure 14 shows the input option cards which immediately
follow the input data file‘cards This set of option cards was used in
the example run to generate the sample output reports uSeﬁg‘in this
,report. Ct : : ) -

tr‘
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V. OUTPUT REPOHYS

éiyucmfe of the Example Run

-~

' The R&M moder is capable of providing the user with up to 16
output reports. In addition, a complete listing of the R&M input
data is printed out for verification by the user. Figure 15 is a print<g
out of the data used for thé example run; complete instiructions for
its preparation have been provided in Section IV and Appendix A of
this volume. Figure 16 displays the first report printed when the
R&M model batch program is run. It is the '"'Subsystem Inherent
Flight Line Availability' report which displays this parameter for
all subsystems ranked by order of magnitude. This report is always
printed first and is not optionall controlied. :

~ Samples of the support eq:ip\\ent (SE) matrices (Figure 17) and
AFSC matrices (Figure 18) were selected from the set requested on
sthe ogion cards previously shown in Figure 14. One report matrix
for each requested SE and AFSC is produces when the R&M model is
run. Formats for these reports are described on page 43.
| Optional output reports 01 through 13 are printed next (Figures
19 through 32) in the order #hey were requested (Figure' 14). .The
format of these output reports is-similarly structured. Briefly, the
first line of the report ngmes the value computed and the terms of the
computa¥ion. The secondiine pravides the subsystem identification
(ID) number, work unit code (WUC) in parentheses, equipment name,
and the mean flight hours between maintenance- action value for the
specified subsystem, The third line provides the user with the‘wcolumn
headings that describe the data elements contained in the output
matrices for each maintenance event.

T The coluﬁm. titles are:
AGE F/L -~ setup support equipment evesaf on the flight line
TS /1 troubleshotc')ting event on the flight line
R&R | ' .remove and replace eve.nt

" VR&R ) verification event of re@ixoval and ,r‘eplacélrjﬁgmt

CND A/C -~ troubleshooting event on the aircraft, cannot
1 : duplicate the discrepancy !

48
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f‘ﬂ%is user's guide. ,

M A/C
VMA/C

SHOP

TOT/OUT

minor maintenance on.aircraft evert

verifieation event, that the maintenance °

. p_erformed corrected the discrepancy

bench check, - test, and repair events of uruts
removed to the shop

A5

-total per out_come ‘ . ’

~ The fourth line provides the line replaceable unit (LRU), ID -
number, WUC, and equipment name, which 18 repeated for each set
of LRU data displayed,

Qescriptzons of lines two and four apply.only to report options

01 through 08,

=

- . 2

The roys of data thatsfollow these headmgs contam the computed
values broken out by task event for each of the followmg maintenance’

action oyjcomes:

, -

- SUB

CND

TOT/TSKy

g

. bench-check and repair outcome

bench tested and found serviceable outcome
fino maintenance required)

not repairable this station (NRTS) outcome which
is a return to depot for repam

subtotal for the shop fasks required for the LRU

cannaqt duplie%te the discrepancy olitcome

total for the task o A

For'detailed descriptions of the output reports including equa-

tions, definitions, and example calculations the user ehoruld reference

Section IV of AFHRL-TR- 78 2(1) the companiopn technical’ report to
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DAIS THEORETICAL RELIABILITY AND MAIN;AINA&&LITY MODEL

1 DATA INK LR | MQ%J
> BN/ASWY 25 |
CQNVERTER/RECEIVEﬁ%

CV- 2230k/ASW 25 e

06

" CR

CR
CR

. CR
CR

CR

" CR
_ﬁCR'

CR
CR
CR
CR
CR
CR
R
CR
CR

CR’

"CR
CR

"R

CR
CR

CR -
CR .
"CR
CR

- CR

AC310
AC310
AC311
AC311
AC3%2,
AC320~
AC320
AG321

AC321

AC322

T AC323°

~AC323
AC330Q
AC330
“AC331

9 AC331

AC332
AC332
‘AC333
ACS33

(AC334

AN110
AN111
AN12Q
AN 120
‘AN121
AN 321
AN122

-1 63514

-2 63150

-1. 11.8 63511
-2 6351t
-1~ 2.0+63515

-1 63400

-2 . 63A00

-1,.27.7 63AA0

-2 63AA0

-1 2 1.0 63AE0

-1 1.1 63ALO

-2 63ALO

-1 63800

-2 63B00

-1 5.4 63BA0

-2 63BA0

-1 10.0 63BBO

-2~ '.63BBO

-1 8.0 63BCO

-2 63BL0

-1 " 1.1 63

-1 71400

-1 4.0 T1ADO

-1 71B00

-2 71B00

-1 43.3 T1BAO'
-2 71BAO

-1 2.3 71BBO

Figure~15;9inputda¢a records

“~

1
1

1

Sl —r

-t

{

“R

MOUNT & ANTENNA °
UHF RADIO SET
AN /ARC- 51BX
RECEIVER%TRANSMITTER (UHF)
'5821-00-134-6239 RT-742B/ARC-51BX
 DIPLEXER- ‘ ¢
_STANDING WAVE RATIO INDICATOR
'5821-00-978-7867 . ' ID-1003/ARC
"AUTOMATIC DIRECTION FINDING SET - UHF
AN/ARA- 50
RELAY AMPLIFIER

5826-00-059-2726  AM=3624/ARA-50

A NA ¢
8Z6-00-849-0055 AS-909 FARA-48
RECEIVER

5821-00-099-4590-MA R-1286/ARR- 69
MOUNT
HEADING MODE SYSTEM
RATE GYRO TRANSMITTER
TACAN SET ‘ S
AN/ARN- 52
RECETVER/TRANSMITTER (TACAN) <
5826-00-884-0914 RT-893/ARN-524.
ANTENNA SWITCH : '

=
° -

¢
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- CR AN130 -1 O 71C00 1 INSTRUMENT 'LANDING SYSTEM
CR -AN130 -2 - .71C00 : Y .AN/ARN- 58A
CR AN131 -1~ 8.6 71cA0 _1 R&DIO MARKER BEACON & GLIDESLOPE REC -
CR AN131 -2 LT1CA 5826-00-226- 6030 R-8U4U4A/ARN-584
CR'.AN132 -1 4, 0 ‘T1cco 1 ANTENNA o
CR AN132 -2 | ‘ ; b
. SF AC310 -1 D60 D60 D60 \P60 D60 D60 D60 - -
~ SF .AC320 -1 D60_. D60 D60 O . D60 D60 D60
- SF AC330 -i DSO\ D60° D60 D D60 D60 D60 .
- “SF AN110:.-1 D60 » D60 . D60 , D60 D60 D60 D60

'SF AN120 -1 D60" D60 D60 P60 D60 D60 D60
SF_AN130 -1 D60 . D60 D60 D6O.. D60 D60 D6O. -
LF™ AC310 -1 43171 32833 32853 32833 32853 32853 32853 2 .

LF AC310 -2 42153 = =~ 32833 32833

LF  AC320 -1 43171 32833 32853 32833 32853 32853 32853 " 2

LF  AC320 ~2 42153 32833 .- . 32833 4

LF AC330 -1 43171 32833 32853 32833 32853 32853 32853 2

LF -AC330 -2 42153 . * 32833 *° . -32833 32833 32833

LF  AN110 -1 83171 32831 32851 32831 32851 32851 32851 2

LF  AN110 -2 42153 328371 32831 )

LF  AN120 -1 43171 32831 3285% 32831 32851 32851 32851 2

LF  AN120 -2 42153 32831, . 32831 |

LF AN130 -1 43171 32831 3285132831 32851 32851. 32851 2

LF  AN130/ -2 42153 32831 - 32831 32831 32831

LS AC311 -1 32850 32850‘32850 "~ 3265A 32654 2
LS AC311 -2 . 32830 . 32634 32634

LS AC -1 . 32850 J 32850 | 2
LS ACS#2: -2 32830 | : : . .

LS AC321 -1 32850 32850 32850 32654 32654 2.

LS AC321 -2, 32830 R ’ ‘ 32634 32634

Figure 15. (continued)
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Figure 15. (continued)
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Figure 15.
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PS AN132 -1 L
. SS AC311 -1 DTS DTS DTS. 012 DTS
., 8S AC312 -1 | 013 ,
SS- AC321 -1 CNITM CNITM CNITM 014 - CNITM
SS AC322 -1 CNITM = CNITM 015 ° CNITM
S8 AC323 -1 CNITM . CNITM 016 CNITM
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'SS  AC334 -1 020
SS AN111 -1 . CMPTS 027 CMPTS
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SS. AN132 -1 - S 031
MF  AC310 -1 404.6 0.0000
MF  AC320 -1 - 62.9 0.0000
MF  AC330 -1 328.1 0.0000
MF  AN110 -1 1031.9 0.0000
MF  AN120 -1 6279 0.0000
MF  AN130 -1 232.9 0.0000 .
016 -
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. 32853 32833 50451 4OY 3T 42153
43171
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* 14
N " ' : ‘ L ] .
_; - SUBSYSTEM INHERENT FLIGHT LINE AVAILABILITY
SUBSYSTEM AVAILABILITY,
- AN120 ) 0.9673 ‘
AC320 0.9677
& }- ANI30 . 0.9922
e AC330 . 0.9929
AC310 ~ 0.9934
AN110 " 0.9968
SERVICE FLIGHT LINE AVAILABILITY-
X 0.9132
‘ A
~ Figure 16‘. Sample availabiiity report ~
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37.92%14
C.

Tr.92114

2.59910
C.

- - -

2.59910

!
39.04779

-
- - -

3906779

205,233

[N

£

COST/XYN

13.643061 '
18.18980
5.964 7
6.00549

0.

61.5996}

23.18182
0.26310
0.

-t -

23.60492

0.7705%
0.5637%
0.

1.32299

5’.9?&56
0.

53.9748%¢ .

0.25699 , °
0.29625
.74
0.20253

Uc a

ctmwed

1.23048

1.93536%
G. N

1.9356%

2.03008
o .

memwman

2.03008

0.12759 .
c.

37.9211%
0.

----- -

37.92114

2,59910
0. )

2.59910
39.04779
g.

.39.04779

205.2339

L]



<

MTTR FCR ALL SUBSYSTENS

. suesrys
AC310
AC 220
AC330
AN110
AN120
&N130

£

. TOvAL

1

8GE F/L

0.2000
0.20¢€0
4.2080

tc.20€0 .

0.20C0

f0.2000

T Y T X

1.200%

v

TS F/L
8 .&460
0.1740
86,9200
0.28600
0.468C0
0.31860

3.0€80

RéR
0.7919
1.0599
0.2790
0.9420
0.825¢€
8.662%

&.5608

VReE

—-———T
6.0528
0.3785
0.1395
0.5652
C.6128
0.2650

a E ay A G en =p

1,818

- e am =

d.9i60

M A/C

0.9152
0e.124%
0.3906
0.3248
0.107S
0.2576

201201

VN A/C
0.0352
0.0566
0.3255
0.2088
0.0269
0.0515

- e e - -

0.704¢

Figure 19. Sample option 13 r-epé;rt (part 1)

MAH FCR ALL SUBSYSTENWS

SUESYS
8C310
8C 320
AC330
AN110
AN120
AN13D

vovaL

AGE F/L

t.40C0
t.4001
0.40¢€C0
f.50€0
g.0000
0.6000

2.4000

»

TS F/7L

0.6400

0.2740

¥.9380

§.0€00
0.4800

/

/RSR
- -
0.7919
10599
0.2790

0.9620
/0.825€

0.6€24

----d--‘ﬂ--_—_--

3.0€80

4.5608

VReR
'0-1056
0.3785
8.2790
€.5€5%2
0.4128
0.52¢9

- P A G

- 2.2711%

CND #/C

"O.lkko

N A/C

0.9152

0.1244

6.7812
0.6496
0.2150

0.5152

-t G O aw wyw oy

3.2007

VM AJG

*070&
1131
06510

0.208¢
0.02€¢9
0.1030

Figure 20. Sample option 13 report (part 2)

[}

SHOF
0.9%583
3J.5306
0.6598
0.5024

2.5153

0.6892

. 848555

SHOF
1.4936
€.92€1
1.0€35
0.5026
&.9005
12945

- - -

16.1806

L)

t1oT/CUT

- e en oy e o -

3.€63313
5.€4281
29944
- 3.0272
b.6k01
2.9257

23,2487

107/00UY

. R §56F
9.3842
4.5237
h.5760
T.4048
be1211

4.4 €63



MTTR BY TASK PER LRU

(63A00)

' SUBSYSTEM- ACS20°
AGE- F/L rs F/L R+R
LRU- AC321 (63AA0)

-

UHF RADIO SET

i

YR+R

W 0.13580 0.13580 0.95060 0.33950
K 0.00590 0.00590 D.04130 0.01475.
N 0.00590 0.00590 0.04130 0.01475

M et ardn D aramm - T - ——

- -~

. SUB 0.14760 0.14760 1.03320 0.36900

Pigure 21,

LRU-\AC3Q2 ; (63AEQ) pIPLEXER
In s : :
W o\qglig 0.00158 0.01106 0.00395
‘ 0. Oc'
N 0. aqnff oo&TE\Q,aﬁ{za 0.00045
SUB 0.0017 0.00176 0.01232 0.004 40
LRU- AC323 (63AL0)
W 0.00104 0.00104 0.00728.0.00260
XK 0. O, 0. 0. ,
N 0.00104 0.00104 0.00728 0.00260
SUB 0.00208 D.00208 0.01456 0400520
CND 0.02600
M. 0.02262 0.02262 v
TOT/TSK  0.20p06

-

CND A/C

- o =

+

0.10400

G,

M A/C

necsxvefgrnAusnxrrea (UNF)

¥

O.12467

VN A/

- -

.STANDING WAVE RATIO INDICATQR'

0.05655

e e o -

Sample option 01 report

SHOP

A}

3.39500

0.,04130
0.03835

- am o o -

3.67465

0.00632
0.
0.00090

0.00722

%

0.03068
0. . )
0.00364

- - an - g - -

0.03432

- -~ -

G6.17406 1.06008 0. 57860 0. 10400 B.124%1 0. 05655 3 51619

TOY/O0UT

4295670

0.10975
0.10620

5.17205

0.02449
0.

MFHBMA=z

0.00297

"
0.02746

O0.04264
0.

0.01560

¥
-
-

0.05824

0.13000
0. 22620

S.61395

62.9



MTTR AS X OF TOTAL

SUBSYSTEM- AC320 . " * (63A00)

AGE F/IL TS F/L

LRU- W(321 (63AA0)

" 2.419  2.419

X 0.105 0,105

N 0,105 0105

TOSUB 2,629  2.629
(63AE0)

LRU-"ac322

" 0.028 0.028

‘K,| Q. 0‘
N 0.003 0.003
susB 0,031 0,031

LRU- A[323 T(63ALOD

W 0.019 0.019

K 0. 0.

N 0.019 0.01¢9
Sus 0.03%7 0.03%7
CND 0.463

M 0,403 0.6403

TOT/TSK 3.564 3,100

UHF RADIO SET

VM A/C  SHOP TOT/OUT

o wm - e - om -

R+R VR+R'  CND A/C M A/C

- - - m - - - - - -

RECEIVER/TRANSMITTER (UHF)

16.933 6.047 ' k 60. 474 88.29%3

0.736 .0.263 " ‘ 0.736  1.944
0.73  0.263 . | 0.683 1,892
R.4067 6,573 | | b 61.893° 92.129
"DIPLEXER

0.197 @.070 = - o 0.113 0,436
0. 0., | 0. 0.

0.022  0.008. |- 0.016  0.053
0.219  0.078 | ' 0.129  0.489

STANDING WAVE RATIO INDICATOR

0.130 0.046 : D.546 0,760
0. 0. : 0. 0.

0.930 0.046 0.065 0,278,

P N - e m wman L e e mr e o aa om— ‘;/

*D.259 0.093 D.611 1.037

L Y
1.853 2.316
2.216°  1.007 4,029

- e - - - — s - -y - - - - o - -— e - - L - e o

18,883 &, 744 1.853 2.216

F]

‘ . .
- ) (}u

MiHBMA=

T.DO;//@2.653 100.000

y f‘igure 22, Sample optioﬁ 02 re‘por‘t

62.9



-

S

-~

oL

HMH BY TASK PER an“

SUBSYSTEM- AC320

LRU-

W -0.27160
0. 0314380
N c.01180

AGE FIL

AC321

- e arbe

A sua 0-29520

B - am an s o - - ey wn - -y o e - - w - -

to -37860 0.20800 0.24882; esoss

LRU- AC322
¥ 0.00316
/N 0.00036
/ - ek e em ws e=
'sus  0.00352
LRU- *AC323
w 0.00208
K 0.
N 0.00208
SUB 0.00416
XND 0.05200
M 0.04526
‘ror/rsx‘ 0.40012

TS F/L

C63AA0)

0.13580
0.00590
0.00590

- e anandn ar -

0.1¢¥60

(63AE0)

0.00158
0.7
0.00018

0.00126

(634LD)

0.00104
0.
0.00104

0.00208

0.02262

0.17406

(63A00)

{

4

R+R

-

VR +R

N
- ar e

UHF RADIO . SETY

C(ND A/C

- - -d

8 A/C

VN A/C

RECEIVER/TRANSMITTER CUNF)

0.95060 0.33950
0.04130

0.04130 0.01475

1.03320

-— e w a - -

0.36900

DIPLEXER

0.01108

0.00395

0.
0.00126

- - -

0.01232

0.
0.00045

0.00440

0.01475

STANDING WAVE RATIO INDICATOR

0.00728 0.00260
0. . 0.
0.00728 0.00260

- e - -t =

0.01456 0.00520

1.06008

' 0.20800

-

0.24882 0.05655

~“SHOP

- - -

6.79000
0.06130
0.03835

TOT/0UT

- am wn wr

8.48750
0.11%505

MFHBMA=

0.%+1210 .

L - WS e an A ahap = - -

6.86965

0.00632
O - N
0. OGOQG

- . g -

B.71465

0.02607
0. .
0.00315

- - -

10.00722 D.02922

1

..-’\

0.03068-

0.
0.00364

- - -~ -

6.91119

(___Jif“ \,«f‘ju “i re 23. Sarnpletnxion 03 report

&

o

D0.06368

0.
0.01664

0.06032

0.26000
5.37323

3
- -

9.435742

62.

9



IMigure 34,

-

~Sample optioh 04 report

- 2 l' ?P
¢ ’ (-;’Y;},“'.‘ 'Y
\ t,- AN
* e ¥ ,.\> .
- K ETE
P : “("5 \‘*'.k /
, .
. NMMH AS X OF TOTAL Y P . ; N
‘sussvsrss-‘Acszo Q&éSAOQLf“ UMF RADIO SET .
AGE F/L TS F/L  R+R VR4R CND A/C M A/C VM AAC.—SHOP TOT/OU
------- s=~-=- ~=- ettt b - T St
LRU- AC327 (63KAD0) RECEIVER/TRANSMITTER (UMF) A f§' g
W 2.878  1.439 10,073 3.597 - ) 71.9¢8 89.935
K 0.125 0.063 0.438 0.156 <\ 0.438 1,219
N 0.125 0.06% 0.438 0.1s56 - \0. 406 1.188
SUB 3,128 1.564 10.948 °© 3910 : 792 92.341
. ' - ) ‘ ‘ ’ . - A
LRYU- AC322 (63AED) /MPLExER p N
L m . ' B} ) \ .
W 0.033 0.017 0.1%7  0.042 - p.087 | 0.276
, K c. 0. 0. 0. g. . 0.
N 0.004 0.002 0.013 0.00S 0.0i0 \0.033
suB 0.037 0.0y9 0.131  0.047 . 0.077 ,@.3}?
LRU~ AC(C323 (63ALO) srAuox&s WAVE RATIO INDICATOR ’ Yo .
W 0.022- 0.011 D0.077 0,02 e 04325 - 0.463
K 0. . 0. 0. 0. - s 0. 0’
N 0.022 0.011 0.077 0.028 0.039 0.17%
{ e mm el Il il — et el
SUB  0.044 0.022 D0.15¢ “0.055 0.364  0.639
¥ \ \ ! N
CND 0.551 2.204 2.755
. " 0.479 0.240 “ , 2.637 0.599 3.955
TOT/TSK 4.26¢0°  1.844 11,233 4,012 2.206 2.637  0.599 Z2%2 100.000
L o | .

-



¥
t>g A
Ly . - :
. | )

WMl PER 1000 FH '

1-SuBSYSTEN- 'AL320 ¢
AGE FIL" TS F/L
"‘ . ’ -"1-— ......
gru- ac321 (63AA0)
N 42318 2,159
T K 0D.188 - 0.094
© - N - 0.188  0.094
SUB  4.493 2,347
LRU- AC322 . T(63AEDQ |
;"W 0.050 0.02%
e R 0. 0.,
" N.  0.006 0.003
S sus  0.056  0.028
LRU- AC323 | (83ALO)
W 0.033  0.017
‘. K 0-} 0.. "
N, 0.033 0.017
‘" sup 0.066 0.033
CND 0.827 |
M p.719 0.3¢60
TOT/TSK © 6,361 2,767

£

. ,.‘é'
rJ
A} .
' 3 t _
634007 URF RADIO SET ¥
. . B >,
Re+R VR¢R [ND }t/?H.AIQ VM A/C  SHOP
RECEIVER/TRANSMITTER, (UHF)
) ]
5,113 _ s.397 * & O . 107.. 949
0.657 *70.234 L 0,657
£.657 0.234 10,610
- - - - e o -
5.866

" DIPLEXER '

0.17%

0.063 0,100
. 0. 0. ~ ) 0. .
0.020 0.007 - 0.014
d.196 0.0%0 N 0.115
< . L ‘ . .
STANDING WAVE ®ATIO INDICATOR -
. - K R (’., .
0.116°  0.041 4 . 0.488
0- 0. ' {‘ .:' . Dn
0.116  0.041 N " 0.058
) o 231 0.083 0.546
. 4 )
L3070 _ g
3.956 ° 0.899 .
16,853 . 4.,019° 307 3.956  0.899 109.876
o

le optku105 :epQrtv

MENBMAE  62.9

X A
TOT/0UT

—mrae——-

134.936
1.829
1.782°.,

150.038



 WAINT.

INDEX X 1000 .
. SUBSYSTEM- AC320 (63A00)
| KGE F/L TS FJL ' ReR

- e o~

- o o= -
- -

Figure 26.

iy

—

UMF RADIO SET °

MOALC

CND AZC

VR+R

CLRUS AC321  (63AA0) RECEIVER/ TRANSMITTER (UHF)
. ¥ 2,1590 2.1590 15.1129 5.3975
X 0.0938 0,0938 0.6566. 0.2345
& 0 N 0.0938 0.0938 ' 0.65656 0.2345
. * [ awamm- mamae e - tem e - ——
- hysus gﬁz L3666 23466 16,4261 5.8665 .
CLRU~ ATIRR C63AED) DIPLEXER
’ ¥ 0.0251, 0.0251 0.1758 0.0628
K Gr ) 0., ’ ‘r 0' B‘
N. 0.0029 Db, 002% 0.0200 0.0072
#sus 0.0280 oO. ozaa * 0. 1959 0.0700 ' .
CLRUS AC323 (634L0) sragﬁrus WAVE RATIO0 INOICATOR
v 0.0165 0.0165 0.3357 0.0413 Ce
K ¢ ‘O. Q. 0. i 0. '
N 0.0165 0.0165 0.1157 '0.0413
SUB  0.0331 .0331 0.2315 0,0827 N y
CND O.6134 1.6534, |
~ M 0.3596 p.3596 ST 109779
wmmemmr cfemce e tmmemce cmecmece - e meme
CTOT/TSK 3.1806 P.7672 16.8534 6.0191 1.6536 1. 9579

-

~~

Sample option 06 report -

MEHBMA=

TOT/0UT

. SHOP

- —

VM A/C.

- - oy = -

. 53.9746:8.8D29
- 0.6566 1.7353
06097 1.6884

-—— . ——— -y -

4

. 0.1005 '0.3893%
0., o YV 0.
0.0143 0.0472
0.1148 0.4366
/
0.4878 0.6779
D. 0. )
0.0579 0.2480
05456 0.9259

‘ 2.0668

0.8990 3.5962

0;89?0 SS ‘9013 89.2520



v A o &
3 //"\/ I
MTTR ov',suasvfsr’ens AC3 )
S AGE F/L TS FAL R#R VAR CND A/C M A/C VM AJC  SHOP TOT/OUT
L TOT/TSK. 0.6001 1.5441 2.1311  0.5709 0.4140 1.4302  0.4173  S.1344 12,2419

\;‘. .

“ Figure 27, Sémple option 07 report k
s . -
- .
¢
o ’ . o .
,p'nmé Por ToTAL PER  AC3 o ~ |
: ‘ : , 9.

AGE F/L TS F/L . R4R VR+R CND A/C M A/C UM A/C* SHOP T0T/0UT

\TOT/TSK “.902 12,613 17,408, 4.663 - 3,382 A

11,683 3,408 41,941 100.000

Figure 28, Samp;le option 08 report //




-~

MMH OVER SUBSYSTEMS AC3

AGE F/L TS F/L  R+R VR*R CND AJC M A/C M A/C

. e anam e - < M L R N L | an g oo - - e

TOT/TSK 1,2001  1.5641. 2,1311 0.7632 0.5880 1.9452 0.7780

F‘igu‘re'29'. Sample option 09 report

. 9 . .

.
>,

- ‘ ‘ ! J.
MMR % OF TOTAL PER AC3 A
™ : : | x
AGE F/L TS F/L R+R VR4R CND A/C ™ AZ/C VM A/C
L ) - e e e e — - —_——- - | e mem - e - e e e e

TOT/TSK 6.516  8.383 11,571 4,144 3,193 10.562 4,224

F'igure 30, Sample option‘v 10 report

SHOP TOT/0UT7

- -y - -~ e e e =

$.6684 18,4180

SWOP TOT/0UY

- - o an  en e o

51.408 -100.000

~~



NMH PER 1000 ,FH PER AC3
AGE F/L TS F/L  R+R  VR4R cNo AZC W ALC | VM A/C SHOP TOT/OUT

e T R - o - --—- S apan ameard: O mene e w - - - - - e an o e -

- TOTITSK 0.07183 0.09242 0,12755 0.04568 0 03519 0 11643 0.04656 0.56671 1,10237

u‘
H

Figure 31. Sample option 11 report

MAINT  IND x 1000 PER ACH
CND A/C M A/C VM A/C  SHOP .TOT/OUT

AGE F/L° TS5 F/L R4R VR 'R
TOT/TSK  0.03592 0.09242 0.12755 0.03417 0.02478 0.08560. 0.02497.0,30737 0.73272
i ) . _ | ' ' i A .
_‘ Figure 33. Sample option 12 repart
‘e ' ' 3 .
) \
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Appendix A. DESCRIPTION OF INPUT DATA ELEMENTS

¥

¢t KEY FIELDS - Columns 1-11 are used as the key fields, and
" therefore, the. fm'mat ’i8 common to all the card types.

-

Columns Identifier - Definition

1-3 Card Type - (1) inaicates the type of data to be fo‘u‘nq on
the record, and (2) indicates whether they reflect flight .
line, shop, or refeie;ce data

CR - cross refgfen
LI" - A¥FSC with sgkill level - 1'/L
LS - AFSC with skill level - shop
s g}‘ - reliability mean values - /L
F - P probability - /L
"PS - P.probability - shop
SF - support equipment - F/L
SS - supporj equipment - shop
TEF - task time - F/L N

: TS - task time - shop - S e ‘
‘4—19 ‘Equipment Identification (ID) Number - defines the qu

ment in a series of codes showing as follows: (4) type ot
weapon system; (5) major system within the weapon
system (6) functional grouping of the major system; and .
(7-10) a numerical breakdown by operational function ’
(e. g., radar navigation, radio navigation, or bombing
navigation), subsystem, line replaceable unit, and sﬁﬁfb\
-replaceable unit. These codes are determined by the user-
since they are configuration de;nendenﬁhe codes used in
the DAIS data banks are listed in.Appendix A to volume
‘one of this report, . Example of dsta card encoding

I format used in DAIS R&M model for equipment
Spéc_ificﬁns- - |
o Column 4“- weapon system b

‘none assigned in DAIS data banks

*  Column 5 - major system N g
A - avionics T
Column 6 - functional group R -
. A - air-ground-attack ’ ,
C - commuynicatjons : N

I - instruments
i M - miscellaneous
' . | \ N - navigation

“Z - core
. \J\,,

| .‘ \ ” _ . 69 ' " 7 -

*




Columns Identifier ~ Definition )

.' 4
Column 7 - operational function '
Célumn 8 - subsystem ‘
Column 9 - line replaceable umt
Column 10 - shop replaceable unit

-

- [

none assjgned in DAIS data bar{?
.‘ . . \‘“v . . A . ‘ .
‘11-12 Card Sequence - the sequential number of each record for

a particular subsystem or line replaceable unit within a

particular card type. .
’

FLIGHT LINE TASKS - Comrﬁon to LF, PF, SF, and TF card types
(Task w
Columns Code) Task_Name - Definition .
1-12 . ' _ See key. fields ’ |
14-18 (A)  Set up the support equipment and maintenance

stands - that will be used by the technician to
7 ~ provide the'power and the accessibility
' necessary to troubleshoot and repair the
equipment that has failed.

20-2% (T Troubleshoot - the reported discrepanc:y to
isolate the cause and to determine whether -
the repa"ir action is to be a remove and replace
or the repair can be accomphshed on the air-

N craft.
26-30 (C) Cannot Duplicate - a troubleshooting action’
S that cannot duphgate (CND) the reported | '
g discrepancy. | ,
32-36 (R) ~ Remove & Replace - once the discrepancy has |

- been isolated to a particular ILRU and a
determination has been made that the repair is
to be made in the shop, the faulty unit is
removed and replaced by a spare.

38-42 (M) On A€ Maintenance - if the di,:jcrezancy' is
minor and does not need shop repair, the
- equipment is maintainéd on the aircraft (A/C).
This includes,” as examples, adjustments,
re,'glacement of bulbs, knobs, fuses, and air-
craft wiring problems. '

: —~
" {

70 o i



i : ‘ (Tas}«;
: Qolumns  Code)' [ Task Name - Definition R
44-48 (VR) R&R Verification - after the removal-and
N ‘ replacement of the faulty LRU is. completed,
. , ‘ ~a functional check is performed to ‘v’erify the
: , Q operatjonal condition of the subsystem. . o
50-54 Vp) * On-A/C Maint®nance Verificatiop - upon .

completion of any on aircraft maintenance, a*
functional check is performed to verify the
repair and operational condition of the sub-

Co shstem.. ™ n
| » SHOR TASKS - Common to LS, SS, PS, and TS card types.
s . 1-12 S See key fields
o AR , : . .
. “°20-24 (Wy”  Bench Check & RepalY - in-shop bench check -

~ .. and complete repair of a bad LRU, including
cleaning, inspection, disassembly,r adjust-
- ment, part replacemnient, reassembly, and
~ lubrication of the complete LRU and any minor

A

. components
, 26-30 K) Bench Cheéck & CND - in-shop bench check is
* o ‘ performed, any discrepancy cannot be duplica-

ted in the testing, the LRU is ser\rlceable, and
no repair is required.

32-36 - (N) -~ Bench Chéck & NRTS - in-shop bench check or
) inspection shows that the LRU is not repairable
this station (NRTS) because the shop is not
‘ - authorized to accomplish the repair or the shop
'lacks the proper tools, equipment, facilities,
* technical skill§, spare parts, txme, or techni-
cal data to'perform repair. p

50- 5& (TD)’I‘\ Test Drawer Repair - in-shop repair of the test
. el station drawer {or combination of test equip-
Y e e ‘ ‘ ment) that is nee_ded to test the LLRU bemg
A8 X checked,
. . i *' . & 3
: 56-60 (TS) - Test Station Repair - in-shop repair of the
\ x o . entire test station that is needed to test the
‘ )JHU being checked,

|
[ -
— ~
f [;
Q . .
RIC | « » 71




i

CROSS REFERENCE FILE - Card #1 \ IR

Identifier - Definition

46 -48
50-58

6§5-80

1-12
14-14

Columns
1-9 See key field
11-12 Card sequence always -1
14-18 Weight ~ in pounds of the LRU.,
-20-24 (WUC) work unit code used to identify each subsystem and
LRU in the aircraft system (found on cards #1 and 2).
36-217 (QPA) the quantity.per aircraft of.a particular subsystem
or LRU in the aircraft system (found on cards #1 and 2).
~ 29-6% Equipment name or descmptmn of the operatmnal functmn
assigned t6 a Subsystem or LRU. : el
75-76 'The number of LRUs in thesubsystem for which input data
has been provided, and the number of SRUs per LRU on
I U input cards. Input data are provided for those LRUs
requiring a significant amount of unscheduled maintenance.
"/ . . ) . <
CROSS REFERENCE FILE - Card #3 . ' .
C1-9 See key fiel & . _
<7 ¥ e .
11-12 . Card sequence/diways - 2 . .
20-24

(WUC) - work unit code used to idgntify each subsystem
and LRU in the aircraft system :

{(NSN) - natAiOn'al stock number assigned to the LRU

A\/nomenclatuwre of the particular subsystem or LRU
described on card #1

Manufacturer'gi8tock Number - when available

-y

RELIABILITY MEAN VALUES - Flight Lir{;:
. ‘ .

See key field ]

Mean flight hours between maintenance actions -

o
~.}

(MEHBMA ;) shows thc frequency of unscheduled mainte-

nance activities requir ed by a s#bsystem (j).

-

¥
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Columns

Identifier - Definition ' '37-

21-26

H factor - is the ratio of the number of LLRUS tested in

the shop to the number of flight line removal actions;

only the value greater than unity of the ratio i "input
whereby the model automatically adds the integer ''1"
to the given value. The resultant portion that is
greater than one accounts for any mulitple LRU re-
movals resulting from single flight line repair actions
(i.e., two or more LRUs removed for one reported |
aircraft maintenance action). This factor is used as a
multiplier of the shop probability of occurrences to
obtain the actual number of shop maintenance actions
eminating from flight line removal(s). A

. A
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Appendix B. ERROR MESSAGES

~

* The following is a lisf of input error messages which are

prinfed by the R&M model. The messag\es are described and the

att{\utable cause Or causes are Iisted

&L

‘\_\\
Invelid-Option

The user has selected an option outside the range of 1 to 13;
The option number might not be punched properly in column .8 and 10,

<

Current Max Subsystems at 40

[

. : . \
User has exceeded the program's present capacity for sub-

syStem data input. THe first card in-frent of the base data files

'contains the number of subsystems to be described. The maximum

allowed is 40. The number. punched in columns 1 and 2 does not fall

within this range. .

Preceding Subsystem Card Sequenee Error

»

Jb"‘\?« P :{"%z

O
\

S

. - ) \
Y The subsystem listed Just prior toﬂg&i me_esage'has an error

V¥ in the card-sequence numper, OF. the card ybe ldentxfmatmn is

Lo Mzm?v d The sequence ﬁumi;iér shauld be one in column 12 and the .

,car type shotild- B& €R in cglu.mns 1 and 2.

Card whe re Cdrd Belongé

This message appears whenever the program reads a card
other thdn the type it expected to read. It’specifies in the blanks the

b

two card types involved. Either a card(s) is misplaced in the base

data files, or one or more errors were made in punching the
identification type(s), or when a card is missing.

Card Sequence Error

¥

Some card types may allow for more than one card per

eqﬁ{pment. In these cases the second card must have a '2' punched
in the "'eard sequence "“field in column 13. In all cases,, the first or
only card for an equipment must have a "' in this fielg. This error

indicates a card sequencing problem that could.be caused by an

]

omissionef a card 1, a mispunch in columns 1-11, or a card out of

sequence, )
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T

hias no previous CR card xi‘( ord; orr{2) a mismatch exists,

S~ )

3

Subsystcrﬁ Fquip ID Invalid

The CR cards designate the subsystem identification which -
consists of seven characters (columns 4-10) describing the equip-
nmient. All other card types refer to the identification as first listed

in the CR¥ard. This message declares that the bubsystem identifica-
tion on the card last printed did not match any which were prc_v'lously
_entered on ( R cardb. v

.

>

I 3R

Current Nax Siis Set at

’I‘fguugh the model is designed to accept several suppart
cquipmen

the SH curds and at two f{or the SS cards. The user must discard the
rematning support equipments for. this task or the co.mputer' program
must be muchfmd to acc,ept a mgaer limit., - V- :

Current Max Ai“S(,‘s Set at ' ,‘ \} ' ‘N
: . [ ' ,

Though the model is &id‘sxgxwd to accept sever ral ASCs for
each task, currently the maximum id set at five, The user must
discard the re maining ARSCs for tmb task or modify the Comput’er*

-

- program tu accept a higl er lmut

.oy
-

Invalid Haquipment H) ‘ Tt ‘ >
. . " 3 ,
tror the su\béiy'stems (equipment) with more than one card for
any L':I‘(i tvp‘v the equipment 1D on successive cards within that set
mnust miatch that ot the first, This nwss:i_gv points_out a violation on
the pz-eruerdmg card. . . ‘ ]

I.LRU Lguipment ID Invalid

.

»Fach TLRU is identified by a unique seven-c iatdum desﬁgzm—
tion which must be initially inputted to the program on a CR card,
Any other input card type“*}p(‘r‘ taining to that LRU must Lontam this
samie uivmifivzztmn. This messapge mdicates that eithe '-'(1) he last
printed T.RU © ard contained an identitication tor which the program

S SR
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A
AC
A

AFYC

AN
CDC
CND
CR
DAIS
Fil
F/L
FOM
ID
KFH
LCC,
LGCIM
LF |
LRU °
LS

CMF

Appendix C - ACRONYMS

. ,—-/1‘
avionics communication subsystems
aircraft | -

Air Force specialty code

avionics navigation subsystems -
Control Data Corporation

cannot duplicate the dxscrepancy
cross reference file

digital avionics information system
ﬂlght hours’ ‘

fhght line

inherent availability

figure of merit

identification number of a sub ystem on an LRU
1000 flight hours , .

" life cycle cost

life ¢cycle cost impact mo el

manpower Spec:lalty flight line me \

line replaceable unit

-manpower specialty > shop file

reliability- meax} values - flight ling file

MFHBMA ~mean flight houys’ between mamte ance actmni

. MMH.

MTTR
NRTS
NSN®
PI
PMA
PS5
QPA
RA N
" R&R
"RTOK .
Sk
S¥
SRU.
S5
T
TS
WU

“mean time to rt::palr )

‘ probamhty of a maintenance action

‘maintenance mpn hours .
"

not repairable this station , B

natmnal stock number ’

P probablhty flight line file-. ‘ " v X |

P probability - shop file

quantity per axrcraft

reliability and maintainability. ,
remove and replace maintenance action
retest okay

- support equipment ‘ . - 4
‘support equipment - ﬂ;@t hne file o
- shop replaceable unit S,
Jsupport equipment - shop file ' -
task gimme - flight line file P .
tasilime - shop {ile .
work- unit code )
A A’/( .
i \
. i
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